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(57)Abstract: 

PROBLEM TO BE SOLVED; To obtain a liquid crystal 
display device with which display contrast is heightened 
by improving reflectance in a planar state and which has 
excellent response in changing into the planar state, and 
a method for driving the same. 

SOLUTION; The liquid crystal display device is provided 
with a liquid crystal display element having a liquid 
crystal exhibiting the cholesteric phase held between 
substrates 11, 21 and performing display by using 
selective reflection of the liquid crystal, and drivers 41, 
42 to apply an electric field to the liquid crystal with the 
aid of electrodes 12a, 12b, 22a, 22b disposed on the 
respective substrates 11, 21. When a longitudinal electric 
field in the direction of an arrow A is applied between 
the electrodes 1 2a, 1 2b and the electrodes 22a, 22b, the 
liquid crystal is reset to a homeotropic state in which 
long axes of the liquid crystal molecules 31 are aligned in 
the vertical direction. At this stage, on rapidly deleting 
the longitudinal electric field and simultaneously applying 
a lateral electric field in the direction of an arrow B between the electrodes 12a and 12b and 
the electrodes 22a and 22b, the liquid crystal is aligned in a state in which the long axes of the 
liquid crystal molecules 31 are aligned all together in the direction of the lateral electric field 
and changes into the planar state with large domains. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The liquid crystal display component which pinches the liquid crystal in which a 
cholesteric phase is shown, and displays between the substrates of a pair using the selective 
reflection of this liquid crystal, It has the driving means which impresses electric field to said 
liquid crystal from the electrode prepared in the substrate of said pair. Said liquid crystal has a 
forward dielectric constant anisotropy, and said driving means the electric field impressed to said 
liquid crystal The liquid crystal display characterized by being able to switch to vertical electric 
field almost perpendicular to a substrate side, and almost level horizontal electric field, and 
impressing horizontal electric field after impression termination of vertical electric field, and 
changing liquid crystal to a planar condition. 

[Claim 2] The liquid crystal display according to claim 1 characterized by preparing the level 

orientation film in an interface with the liquid crystal of the substrate of said pair. 

[Claim 3] Said level orientation film is a liquid crystal display according to claim 2 characterized 

by carrying out rubbing processing in the direction of horizontal electric field. 

[Claim 4] Said horizontal electric field are claim 1 characterized by being the field strength below 

the threshold for dispelling torsion of a liquid crystal molecule, and a liquid crystal display 

according to claim 2 or 3. 

[Claim 5] The drive approach which is the drive approach of impressing and driving electric field 
from the electrode prepared in the substrate of said pair to the liquid crystal in which the 
cholesteric phase which has the forward dielectric constant anisotropy pinched between the 
substrates of a pair is shown, and is characterized by to impress almost parallel horizontal 
electric field to a substrate side after impression termination of vertical electric field almost 
perpendicular to a substrate side, and to change said liquid crystal to a planar condition. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which pinches a liquid 
crystal display and its drive approach, and the liquid crystal in which a cholesteric phase is 
shown, and displays between the substrates of a pair especially using the selective reflection in 
the planar condition of this liquid crystal, and its drive approach. 
[0002] 

[Description of the Prior Art] Generally, in order that a reflective mold liquid crystal display 
component may display by reflecting ambient light (external light), compared with the 
transparency mold liquid crystal display component which needs a back light, it can be displayed 
by little power consumption and adopted as displays, such as a cellular phone and mobile 
computing devices. Moreover, in the case of the liquid crystal which has memory nature, in a still 
picture display, a drive is unnecessary, and a low power is still more possible for it. 
[0003] The liquid crystal (represented with the chiral nematic liquid crystal which added chiral 
material to the nematic liquid crystal) which has a cholesteric phase also in this kind of reflective 
mold liquid crystal display component displays by switching the orientation of a liquid crystal 
molecule to a focal conic condition (transparency condition of light), or a planar condition 
(selective reflection condition of light), and driving as follows. In addition, it explains as a premise 
that a drive here is a chiral nematic liquid crystal which has a forward dielectric constant 
anisotropy. 

[0004] That is, as shown in drawing 3 (A), a liquid crystal display component consists of a 
configuration which pinched the chiral nematic liquid crystal between the substrate 1 1 equipped 
with Electrodes 12a and 12b, and the substrate 21 equipped with Electrodes 22a and 22b, 
respectively, and insulator layers 13 and 23 are formed at the electrode forming face of each 
substrates 11 and 21. 

[0005] Liquid crystal will be reset by the HOMEOTORO pick condition that the m^jor axis of the 
molecule aligned in the direction of electric field, if it is beyond a threshold for the field strength 
to dispel torsion (spiral structure) of the liquid crystal molecule 31 when the vertical electric field 
of the direction of arrow-head A are impressed between Electrodes 12a and 12b and Electrodes 
22a and 22b. Since this condition does not have memory nature, if vertical electric field are 
eliminated, the liquid crystal molecule 31 will return to a distorted array. 
[0006] In this case, if vertical electric field are eliminated rapidly, as shown in drawing 3 (B), 
torsion returns, the major axis of a molecule 31 will be in an parallel planar condition to 
substrates 1 1 and 21, and liquid crystal will reflect the light of predetermined wavelength. On the 
other hand, when vertical electric field are eliminated gradually, torsion returned, and there will 
focal conic be a major axis of a molecule 31 liquid crystal along a field perpendicular to 
substrates 11 and 21, and it makes light penetrate. In the state of focal conic, black is observed 
by preparing a light absorption layer in the rear face of a substrate 1 1, or giving a light 
absorption function to substrate 1 1 the very thing. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, by said conventional drive approach, if 
vertical electric field are rapidly eliminated in a HOMEOTORO pick condition in order to change 
liquid crystal to a planar condition, as for the liquid crystal molecule 31, the major axis will be in 
an parallel orientation condition to substrates 1 1 and 21. However, as shown in drawing 3 (B), 
dispersion is produced in the direction of orientation of the liquid crystal molecule on a flat 
surface parallel to a substrate side. For this reason, discontinuity arose inside the liquid crystal 
layer, two or more formation of the field (domain) of the lump arranged on a flat surface parallel 
to a substrate in the direction where a molecule is the same was carried out, and the interface 
had arisen between each domain. 
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[0008] When a domain is small and many domain interfaces existed at this time, light will be 
scattered about by interface reflection and had the trouble that invited decline in the reflection 
factor in the angle-of-visibility direction of selective reflection wavelength, and the contrast of a 
display fell. Moreover, there was room of an improvement also in the response at the time of 
vertical electric field being eliminated rapidly and liquid crystal changing from a HOMEOTORO 
pick condition to a planar condition. 

[0009] Then, the purpose of this invention is to offer the good liquid crystal display and its drive 
approach of a response at the time of being able to raise the reflection factor in a planar 
condition, and being able to raise the contrast of a display, and changing to a planar condition. 
[0010] 

[The configuration, an operation, and effectiveness] of invention In order to attain the above 
purpose, the liquid crystal display concerning this invention The liquid crystal display component 
which pinches the liquid crystal in which a cholesteric phase is shown, and displays between the 
substrates of a pair using the selective reflection of this liquid crystal, It has the driving means 
which gives electric field to said liquid crystal from the electrode prepared in the substrate of 
said pair. Said liquid crystal has a forward dielectric constant anisotropy, and said driving means 
the electric field impressed to said liquid crystal It is characterized by being able to switch to 
vertical electric field almost perpendicular to a substrate side, and almost level horizontal 
electric field, and impressing horizontal electric field after impression termination of vertical 
electric field, and changing liquid crystal to a planar condition. 

[001 1] Moreover, the drive approach concerning this invention is the drive approach of 
impressing and driving electric field from the electrode prepared in the substrate of said pair to 
the liquid crystal in which the cholesteric phase which has the forward dielectric constant 
anisotropy pinched between the substrates of a pair is shown, and it is characterized by to 
impress almost parallel horizontal electric field to a substrate side after impression termination 
of vertical electric field almost perpendicular to a substrate side, and to change said liquid 
crystal to a planar condition. 

[0012] In the liquid crystal display concerning this invention, and its drive approach, in case liquid 
crystal is made into a HOMEOTORO pick condition, vertical electric field are eliminated from this 
condition and liquid crystal is changed to a planar condition by impressing vertical electric field 
to the liquid crystal in which a cholesteric phase is shown, horizontal electric field are impressed. 
By impression of horizontal electric field, the major axis of a molecule with a large dielectric 
constant set-comes to be easy of the liquid crystal which has a forward dielectric constant 
anisotropy in the direction of horizontal electric field, the discontinuity in a liquid crystal layer 
decreases, and the domain which is the same massive array area becomes large. Now, a domain 
interface decreases, dispersion by interface reflection of light decreases, and a reflection factor 
improves. Consequently, the contrast of a display will improve. Based on impression of such 
horizontal electric field, the response by which a liquid crystal molecule changes from an almost 
perpendicular condition to coincidence to a substrate side at an almost parallel condition will 
also improve. As for said horizontal electric field, it is desirable to set it as the field strength 
below the threshold for dispelling torsion of a liquid crystal molecule. 

[0013] In the liquid crystal display concerning this invention, it is desirable to prepare the level 
orientation film in an interface with the liquid crystal of the substrate of a pair. In case liquid 
crystal changes with level orientation film to a planar condition, the major axis of a molecule 
becomes easy to change to an almost parallel condition to a substrate side. 
[0014] Furthermore, it is desirable to perform rubbing processing to said level orientation film in 
the direction of horizontal electric field. If such rubbing processing is performed, it will become 
easier to arrange the orientation of the liquid crystal molecule which is in contact with the 
orientation film in the direction of horizontal electric field, and a stacking tendency will improve. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the liquid crystal display 
concerning this invention and its drive approach is explained with reference to an accompanying 
drawing. 

[0016] (Refer to the 1st operation gestalt and drawing 1 ) The outline configuration of the liquid 
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crystal display which is the 1st operation gestalt of this invention is shown in drawing 1 . This 
liquid crystal display has the same configuration as fundamentally as the conventional liquid 
crystal display shown in drawing 3 . and the same sign as drawing 3 is given to the same member. 
That is, Electrodes 12a and 12b and Electrodes 22a and 22b are formed in the opposed face of 
the bottom substrate 1 1 which consists of glass, a resin film, etc.. and the upper substrate 21, 
respectively, and the level orientation film 14 and 24 is further formed on it. In addition, an 
insulator layer may be formed like the conventional example and the level orientation film 14 and 
24 may be formed on it. Although it is desirable that more than one are prepared in 1 pixel as for 
Electrodes 12a, 12b, 22a, and 22b r depending on pixel size or the magnitude of electric field to 
impress, you may "arrange only in "the pixel boundary section. 

[0017] The liquid crystal in which a cholesteric phase is shown is pinched among substrates 11 
and 21. As liquid crystal in which a cholesteric phase is shown, it is the chiral nematic liquid 
crystal which added the chiral material of sufficient amount to show a cholesteric phase in a 
nematic liquid crystal, and what has a forward dielectric constant anisotropy is used, for 
example. 

[0018] That is, the liquid crystal in which a cholesteric phase is shown has the anisotropy from 
which a refractive index and a dielectric constant differ in the direction (minor axis) where the 
rod-like liquid crystal molecule 31 is perpendicular to the longitudinal direction (major axis) and 
it. A dielectric constant anisotropy calls liquid crystal with the larger dielectric constant of the 
direction of a major axis of a liquid crystal molecule than that of the direction of a minor axis 
forward liquid crystal. If a dielectric constant anisotropy impresses an electrical potential 
difference high enough to forward liquid crystal, torsion will be cleared, and it moves so that the 
meuor axis of a liquid crystal molecule may be suitable in the direction parallel to the direction of 
electric field. A threshold exists in the electrical potential difference which this torsion solves. 
[0019] By the way, a chiral nematic liquid crystal is obtained by adding the chiral material of the 
specified quantity to a nematic liquid crystal. Generally as for this chiral nematic liquid crystal, 
the rod-like liquid crystal molecule shows nothing and a cholesteric phase for the distorted 
array. When light carried out incidence to this liquid crystal and light carries out incidence from 
an parallel direction to a helical shaft, selective reflection of the light of the wavelength shown 
by lambda=np is carried out (planar condition). Here, lambda is the distance (it is hereafter 
described as a spiral pitch) in which wavelength and n can twist the average refractive index of a 
liquid crystal molecule, and p has twisted 360 degrees of liquid crystal molecules. On the other 
hand, when light carries out incidence from a perpendicular direction to a helical shaft, light is 
penetrated theoretically (focal conic condition). A display is performed using this selective 
reflection and transparency. 

[0020] Electrodes 12a, 12b, 22a, and 22b are connected to drivers 41 and 42, respectively, and 
the pulse of the predetermined amplitude supplied from a power source 43 and an electrical- 
potential-difference value is impressed. If it drives so that an electrical-potential-difference 
difference may be produced between Electrodes 12a and 12b and Electrodes 22a and 22b, the 
vertical electric field of the direction perpendicular to a substrate side of arrow-head A will arise. 
Moreover, if it drives so that an electrical-potential-difference difference may be produced 
among Electrodes 12a and 12b and among Electrodes 22a and 22b, the hprizontal electric field of 
the direction level to a substrate side of arrow-head B will arise. 

[0021] If it is in a **** 1 operation gestalt, as shown in drawing 1 (A), the molecule 31 resets 
liquid crystal in the HOMEOTORO pick condition which aligned in the direction of electric field 
by impressing the vertical electric field of the direction of arrow-head A first with the field 
strength beyond the threshold for dispelling torsion of the liquid crystal molecule 31 between 
Electrodes 12a and 12b and Electrodes 22a and 22b. 

[0022] Next, the liquid crystal of each pixel is alternatively changed to a planar condition or a 
focal conic condition. While eliminating said vertical electric field rapidly to the pixel which 
chooses a planar condition, as shown in drawing 1 (B), the horizontal electric field of the 
direction of arrow-head B are impressed with the field strength below the threshold for dispelling 
torsion among Electrodes 12a and 12b and among Electrodes 22a and 22b. 

[0023] By said vertical electric field being eliminated, the liquid crystal molecule 31 reset by the 
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HOMEOTORO pick condition tends to shift to an orientation condition parallel to a substrate 
side, i.e., a planar condition, so that it may get used to an interface with substrates 1 1 and 21. 
horizontal electric field are impressed at this time — the m^jor axis of the liquid crystal molecule 
31 near the interface with substrates 1 1 and 21 — the direction of horizontal electric field (the 
direction of arrow-head B) — a set — being easy — as shown in drawing 1 (B), in a planar 
condition, a domain becomes large. 

[0024] Thus, if a domain becomes large, a domain interface will decrease, dispersion by interface 
reflection of light will decrease, the reflection factor in the angle-of-visibility direction of 
selective reflection wavelength will improve, and the contrast of a display will improve. Moreover, 
the response by which the major axis of the liquid crystal molecule 31 changes with impression 
of horizontal electric field from a perpendicular condition to a level condition to a substrate side 
also improves. Furthermore, a liquid crystal molecule becomes easy to change to an parallel 
condition by forming the level orientation film 14 and 24 to a substrate side. 
[0025] On the other hand, vertical electric field are eliminated gradually, without. impressing 
horizontal electric field to the pixel which chooses a focal conic condition. In order to eliminate 
vertical electric field gradually, the amplitude level of an electrical potential difference can be 
reduced gradually, or the duty ratio of a pulse voltage can be changed and the approach of 
decreasing electrical-potential-difference impression time amount gradually can be adopted. 
[0026] (Refer to the 2nd operation gestalt and drawing 2 ) The outline configuration of the liquid 
crystal display which is the 2nd operation gestalt of this invention is shown in drawing 2 . This 
liquid crystal display has the same configuration as the 1st operation gestalt shown in drawing 1 , 
and differing is in the point of having performed rubbing processing to the interface with the 
liquid crystal of the level orientation film 14 and 24 in the direction of arrow-head B' which is a 
direction parallel to the horizontal electric field of the direction of arrow-head B. In addition, the 
same sign as the same member as drawing 1 is given to drawing 2 . 

[0027] The drive approach of liquid crystal is as said 1 st operation gestalt having explained, and 
if it is in this 2nd operation gestalt, since rubbing processing is performed to parallel with the 
direction of horizontal electric field at the level orientation film 14 and 24, in case liquid crystal is 
changed to a planar condition, its stacking tendency of the liquid crystal molecule 31 improves 
further. 

[0028] (Other operation gestalten) in addition, the liquid crystal display concerning this invention 
and its drive approach are not limited to said each operation gestalt, within the limits of the 
summary, can be boiled variously and can be changed. 

[0029] It can constitute from what was constituted from one layer of the display device shown 
with said each operation gestalt especially as a display device, a thing (full color display) which 
carried out the laminating of the display device which performs each selective reflection of R, G, 
and B to three layers, or a thing which carried out the laminating of the display device which 
performs selective reflection of the wavelength of arbitration to two-layer. 
[0030] Moreover, although the liquid crystal display component of a passive-matrix mold is 
mentioned as the example with said operation gestalt, also in the liquid crystal display 
component of the active-matrix mold which has a switching element (for example, TFT:Thin Film 
Transistor and TFD:Thin Film Diode) for every pixel, this invention is applicable. 
[0031] Furthermore, although prepare the same electrode also as a vertical substrate with said 
operation gestalt, he is trying to generate horizontal electric field, respectively and effectiveness 
is the most remarkable, effectiveness is acquired even if it prepares a solid electrode in one 
substrate. The number of an electrode may be changed with a vertical substrate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the outline configuration of the liquid crystal display 
which is the 1st operation gestalt shows the case where (A) has liquid crystal in a HOMEOTORO 
pick condition, and (B) shows with it the case where liquid crystal changes to a planar condition. 
[Drawing 2] The perspective view showing the outline configuration of the liquid crystal display 
which is the 2nd operation gestalt shows the case where a liquid crystal molecule changes to a 
planar condition. 

["Drawing 3] The perspective view showing the outline configuration of the conventional liquid 

crystal display shows the case where (A) has liquid crystal in a HOMEOTORO pick condition, and 

(B) shows with it the case where liquid crystal changes to a planar condition. 

[Description of Notations] 

1121— Substrate 

1 2a, 1 2b, 22a, 22b — Electrode 

14 24 — Level orientation film 

31 — Liquid crystal molecule 

41 42 — Driver 

43 — Power source 
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?nt@12a, 12b&emS2 2a, 2 2b^RS 
Sti. Sfe{C*©±«C*¥12fflJHl 4. 2 4#$tf3ti 
Tl**. .«^tB*KlMMI*»«0. *©± 
KaPNEfflKl 4. 2 4*JRfi£0T*> J:<r». ©fii 1 2 
a, 12 b. 2 2 a. 2 2 btt lB*rtfc*WRW6h 

Tir>sc&*vrstsir»#. iB^^^x^Epjn-r-2)^© 

S(c J; oTl«BR«JMB©*MEll/T *> J:t>. 
[ 0 0*1 7 ] auxf'j? *tB£^-f $E&tt8« 1 1 . 

2 i ©ra(css$sivtir»s.' au^f-u* ^ffii^jR 
©^ffifflsns. 

[ooi8] bp-is. 3 uxf-y » **B*7nTS«&tt. £ 
tt©flEA#?-3 1**. *©&^n*i (fitt) t-entcg 

ur^a. jMMJ*©«*^©»**wiii#fl©* 

4. tf«W3m*«iE©tB!JI«:+»«:*ir»«E*a«iD"r 
*£fct;ft**»¥tt. tR«^©«W««»*rt4Wat 
*l*»ciai< J:5«ctt<. e©tocnjWW*4W£«:ttBI 

[00 19] iC^T. ^^Wv^-^fcW 

CC. MR©jB»^;P4aDnfcE9'U&&U 3WJ 
9**l£n*0Tl>.5>. C©?fcJ|(Ofca*AMT££> ^y 

nprwSh*iSES©**W?®Hr* (zru'—rw. 
m . ccr. a«&s. nttjKa»^©¥*aJBiiT*. 

[0020]m®12a. 12b. 22a. 22b«-?- 
h-?hF7^Ul, 4 2(cSiftSn. WR4 3«»6(K 
J&$n-5>BifS©!i»i. SBEffl©-'> - ^^* ! EP«n3n4. s 
€51 2a. 12btmSB2 2a. 2 2 b tOWUcHEM. 
Z&CZ.klK.WBbtZt. SffiffltCffiltt^EnA^ 
©tt!mW*^04. S?c. mfi§12a. I2b©lfflacf 
SSB2 2a. 2 2b©H«:SE^=S:iO?>J;^«:iKabr 
Si. 84CT<c*Vtt^Bftm©tit«yi*s£C&. 

[0021] ^nnfEtt^sccftora. 01 (A) «c 

mti^K. 1S1 2a, 1 2 btm€i2 2 a. 

2 2b i©Rfl{C^EPA#|a)©*B^£, 1 © 

*aGn=£fl?< fc©©wffija±©«#»fi-cEiifflrr4c i 

* h a f 9 *ttffi(c 'J * 9 hr 4. 
[0022] »«c. S®BK©?£S : &7-U-^1X?SX«7 



(4) 

5 

Srii^K, 01 (B) tC^-r<fc^tC. m&l 2 a. 
1 2 b©W;RO r S*52 2a > 2 2 b©Bfl«:*EflB:£|6j© 

[0 023] ts* \-nv-jt>w.muz*) j ev h^nro 
•sisals nimriejamw^r^snsct-c. «« 
11.21 i©w®fcSHS60<t5«:S«ffi(cW)ftErS] 

tft^jWEnflDsnatttcj^-c. s«u 1.21 

B^ft) «Cfl}l^-r<^»J. HI (B) KtSTJcSCC. 
[0 024] CCDiSK. F-rf-f >m<«t5i. K 

iot, *&s#*3 1 o>&m*mimictt Lxmm.uw 
sg*>6*¥^«s§{c^b-r4u^sj<>^<>ifij±-r4. 3 20 
<MC *¥BiiiiJS 1 4 , 2 4*<i9:W6*m>*c<!:tcj: 

T< &*„ 

[0 02 5] -^T. ^^-^^Ua-vi'tWB^jSWrS 
[0 02 6 ] <»2HttJK.«. H2#lffl> B2«C**93 30 

©us 2 ^^asr* s ^s^msss© wmmfitem?. 
c©ffisa^?s«ia i tc^u i mmt&t isira© 

fltljJcSrWLTto*). ftfc*©tt. *™6jJ8l4, 2 4 
to. B2^B01il5DSi5tt{clSJO?f#* 1 f ; t3n'ri> 

[0027] vsa©igaft*&«iiifa^ 1 uss^JS-cttti^ 
EfrlS 14.24 Kfgtu^fa i^fee^ tr> faystf 40 



1SS82003-2 1 564 1 
6 

K?8llfl^3 1 ©Erfi]&*i36Kfi±TS. 
[0 028] (ffe©SIStJKSS) &*J. *«WCC<^4jffiS 

[0029] «f«c. a^^Ft itries^JS^ss 

■Cml/fc^^WlSr^BSO/cty©. R. G. B© 
SSJRJSW^f^a^^^SJitcSJiUfcfc© 

[0030] i/c i«risitejf5ss-cw«*6v r 

©^Sa^SS^WCC^Cfrt^di. HBScTiK:*-* 9 
^^SS^?- (tfljttf. TFT: Thin Film Transistor 
•$>. TF D : Thin Film Diode) i^t^T^f- 4 f 

[003 1 ] § 6tC. frielQ6^SS-CW±T»«i fcP 
[HBSOIBWjrlttW] 

[01] » lll^fflrft-SiSSajSSgHCftWSWfiR* 
7r-TM«H-C. (A ) MttAfts*.* * ho f 9 

(B) ttffi&j&^U-^tKS&c^ftU 

[i2]$2 HtS^ffi-C* -5>fSa^nJgS©«W8«JRK€: 

[S3] Se*©}«^7j^g©«!tlB8«lBJ«:^-r*4tlSI 
-C. <A> rnfc-9*t^tC«>*it£3: 
ttU, (B) ttffill**:/U-^ttffi(CS{bL;fcig££>rc 

11.21 •••«« 

12 a. 12b. 22 a. 22 b-«S 
14. 2 4"*¥i5ffl© 

3 1 -jffiS^f- 

4 1. 4 2"«F»-f* 
4 3 




7U> b^ — is<Dl&t$ 

F £ - A 2H088 GA03 HA02 HA03 HA06 HA22 

JA28 mo2 wao 

2H090 HD14 KA18 L*01 LA04 WA02 
MB01 

2H091 FA15Y GA02 CA06 GAU 
HA18 JA10 LAL3 

2H093 NA21 NA79 NC90 NE03 NE04 
NE06 



